naire commonly used to assess work-related stress risks at an organizational level. A critical factor in determining whether this instrument is actually useful is that higher levels of stress risk in the workdesign domains should predict higher levels of stress and stress-related outcomes in workers. Only a few studies, however, have addressed this issue.
Introduction
It is widely acknowledged that poor workplace design, inappropriate organization and management of the work environment can have negative consequences for both physical and psychological health [1] [2] [3] . Work-related stress is the common consequence of prolonged exposure to psychological hazards in the workplace, and it is associated with negative consequences both at the individual level (e.g. health issues, anxiety, depression and burnout) and at the organizational level (e.g. low productivity, greater number of accidents, increased turnover and absenteeism) [4] . Nowadays, work-related stress is recognized as a serious issue that must be tackled. Reducing stress at work can indeed lead to significant benefits both for workers' well-being and for organizational productivity [5] . For this purpose, many measures for work-related stress have been developed, usually by relying on different theoretical perspectives, for example, Karasek's Demand-Control model (DC model) [6] and Siegrist's effort-reward imbalance model [7] . The UK Health & Safety Executive (HSE) has adopted a different approach, with more emphasis on enabling organizations to tackle work-related stress effectively. According to this approach, known as the Management Standards (MS), interventions designed to assess and prevent workrelated risk at the organizational level are more effective than interventions at the individual level. Seven domains of work design have been identified as factors that, if not properly managed, can expose workers to high stress risk: demands, control, managers' support, peer support, relationships, role and change [8] . In order to measure the stress risk in each of these seven domains, a 35-item questionnaire (the HSE-MS Indicator Tool) has been developed [9] .
Although this instrument is commonly adopted in realworld contexts [10, 11] , only a few studies have investigated its validity and its relation with work-related stress and its outcomes. In a sample of employees of a community-based health and social services trust in the UK, Kerr et al. [12] found that the HSE-MS IT scales were associated with job satisfaction, job-related anxiety and depression and witnessed errors/near misses. A similar association with anxiety and depression was also observed in a sample of UK veterinary surgeons [13] . An Italian study carried out in a sample of bank employees showed an association with psychological distress measured by the General Health Questionnaire and with work ability [14] . These results are promising, but not sufficient: a critical factor for the MS approach to be actually useful is that the measurement method must have good construct validity [15] . In other words, increased risk in the work-design domains, as measured by the HSE-MS IT, must correspond to higher levels of stress and stress-related outcomes in workers.
This study was carried out with the aim of testing (i) the concurrent validity of the HSE-MS IT, which is the degree of similarity between its scores and those obtained using other psychometric instruments that are supposed to measure the same construct, and (ii) the construct validity of the HSE-MS IT, which is the degree to which a test measures what it claims to be measuring, and it is generally quantified by the extent to which its scores correlate with other measures of theoretically related constructs. Since there is currently no single test representing a 'gold standard' against which to assess the HSE-MS IT, as comparator measures of concurrent validity the Job Content Questionnaire (JCQ) and a set of work-related stress outcomes were chosen, which included job satisfaction, job motivation and self-reported stress at work.
Methods
Municipality employees in an Italian city were invited to participate in the study. participants were informed that this study was part of the mandatory work-related stress assessment approved by their trade unions, which was aimed at improving their working conditions. Since all measurement instruments were anonymous and only aggregated data were fed back to the municipality, ethical approval was not required to be sought in Italy. A non-proportional stratified random sampling scheme was applied to the municipality employees working in the following areas: civil registry, local police, market surveillance, culture and sport, education and social services. The sampling rate was 20% for municipal police and 50% for all other areas.
participants received a booklet composed of five sections, beginning with the Italian version of the HSE-MS IT [16] , which included an additional dimension 'work environment' composed of three items ('The physical environment in which I work is acceptable', 'The work space is adequate for the tasks I have to carry out' and 'Workplace air conditioning is adequate'). The second section included three single-item self-report measures of job satisfaction ('I am satisfied with my work situation'), job motivation ('I am strongly motivated in my work situation') and stress at work ('Since I started working here, I feel stressed'), plus the Satisfaction with Life Scale (SWLS). The SWLS [17] is a widely used global measure of life satisfaction, composed of five items with high internal consistency (α = 0.87) that saturate on a single factor. The SWLS assesses an individual's global judgement of life satisfaction rather than satisfaction in specific domains. participants answered all the items included in the second section of the booklet using a five-point Likert scale (from 'Strongly Disagree' to 'Strongly Agree'). The third section of the booklet presented demographic questions, while the fourth section included a health assessment questionnaire, which will not be discussed in this study. The last section of the booklet presented the Italian version of the reduced form of the JCQ used in the WHO-MONICA study [18] [19] [20] , consisting of 11 items measuring two dimensions, psychological Job Demand (pJD) and Decision Latitude (DL). participants answered to JCQ items using a four-point Likert scale (from 'Strongly Disagree' to 'Strongly Agree'). The JCQ is a widely used work-related stress assessment tool, based on Karasek's DC model [6] . Although the HSE-MS IT and the JCQ have been developed following different stress models, they both measure the same 'demands' and 'control' constructs. Therefore, the HSE-MS IT concurrent validity would have been confirmed by strong correlation coefficients (r > 0.50) between the scores of the 'demands' and 'control' scales in the HSE-MS IT and in the JCQ [21] .
Work-related stress outcomes, job motivation and job satisfaction were included since they were expected to be related to workplace stress [12, 22] . The self-report measure of stress at work has been rarely included in previous studies despite its clear face validity as an indicator of stress exposure and perception [23] . The HSE-MS IT construct validity would have been confirmed by correlation coefficients of at least moderate magnitude (r > 0.30) among the scores of its scales and the scores of the stress-related outcomes [21] .
The analyses were carried out with IBM SpSS 20 (SpSS Inc., IBM group, USA). First, correlations among the HSE-MS IT scales and the other measures were calculated. Since the data set was large and the data were normally distributed, the pearson correlation coefficient was used; using the Spearman rank correlation coefficient, the results remained the same. Then, in order to identify the specific contribution of the HSE-MS IT scales in predicting stress-related outcomes, a series of hierarchical multiple regression analyses were conducted separately on the self-report measures of stress at work, job satisfaction and job motivation, with the HSE-MS IT scales used as predictors, after controlling for gender, age group and global life satisfaction.
Results
A total of 779 employees were invited to participate and 760 questionnaires were collected giving a response rate of 98%. participants' personal and work-related data are reported in Table 1 . The HSE-MS IT scales, job satisfaction, job motivation, stress at work and SWLS had <4% missing data, JCQ's pJD and DL scales had 8% missing data. The descriptive statistics of all the measures are reported in Table 2 . For each of the HSE-MS IT scales, a higher score reflects a lower risk of workrelated stress.
To test the HSE-MS IT concurrent validity, the JCQ's pJD and DL scales were correlated with the HSE-MS IT scales referring to the same constructs (namely, demands and control). pJD and the demands scale were found to be negatively correlated (r = −0.64, P < 0.001), as were DL and control (r = −0.42, P < 0.001). The correlations between the HSE-MS IT scales and the other measures are reported in Table 3 . As expected, the seven HSE-MS IT scales were positively inter-correlated, with correlation magnitude ranging from r = 0.22 to r = 0.61. This result was consistent with the psychometric properties of the instrument [16, 24] .
More interestingly, all the HSE-MS IT scales were significantly correlated with measures of other stressrelated constructs. positive correlations were observed with job satisfaction, job motivation and global life satisfaction (SWLS), and negative correlations emerged with stress at work. Job satisfaction showed the highest correlations with the HSE-MS IT scales measuring social factors: relationships (r = 0.53), managers' support (r = 0.47) and peer support (r = 0.44). The peer support scale showed also the highest correlation with the SWLS score (r = 0.35). Job motivation was correlated with factors pertaining to job context and organizational management, such as role (r = 0.42), change (r = 0.35) and managers' support (r = 0.35). Finally, the scales that showed the highest correlations with stress at work were demands (r = −0.56) and relationships (r = −0.48). Table 4 reports the results of three hierarchical mul tiple regression analyses, testing the contribution of each of the HSE-MS IT scales (Step 3) to predict stress at work (panel A), job satisfaction (panel B) and job motivation (panel C), after controlling for gender and age group (Step 1) and for global life satisfaction (Step 2). Controlling also for life satisfaction was due to the need of ruling out individual work-unrelated factors. While it is likely that work-related stress and job satisfaction influence life satisfaction, it is also possible that global life satisfaction affects workers' perception of their working environment: workers with low life satisfaction could have a negative attitude toward their job and be more prone to complain, while workers with high life satisfaction could cope more effectively with stress and have a better perception of their work environment.
At
Step 1, only job motivation was significantly predicted by the regression model, with gender being a significant predictor (women were more motivated than men). At Step 2, the regression model, which included the measuring of global life satisfaction, significantly accounted for about the same proportion of variance in stress at work (14%), job satisfaction (19%) and job motivation (16%). Finally, including HSE-MS IT scales accounted for a substantial higher proportion of variance, 46% in stress at work, 43% in job satisfaction and 28% in job motivation. The HSE-MS IT scales found to be significantly associated with stress at work were demands (β = −0.40, P < 0.001) and relationships (β = −0.20, P < 0.001). Almost all the scales, with the exceptions of peer support and change, were significantly associated with job satisfaction, with the relationships scale (β = 0.18, P < 0.001) showing the strongest association. Job motivation displayed significant positive associations with role (β = 0.23, P < 0.001) and change (β = 0.10, P < 0.05) and a negative association with demands (β = −0.16, P < 0.001). 
Discussion
The principal findings of this study are 2-fold: (i) providing an estimation of the HSE-MS IT concurrent and construct validity and (ii) identifying the individual contribution of each of its scales in predicting relevant workrelated stress outcomes. The strength of this study lies in the fact that it is the first to examine the concurrent validity of the HSE-MS IT using the widely adopted JCQ as a criterion measure. Results showed that the JCQ psychological job demand scale was strongly correlated with the corresponding HSE-MS IT demands scale, while JCQ decision latitude scale was moderately correlated with HSE-MS IT control scale. Thus, it seems that decision latitude and control are not completely overlapping and measure different facets of the same construct. The HSE-MS IT control scale captures the decision authority element of decision latitude (i.e. control over the working environment), but it fails in capturing skill discretion (i.e. variety of work and opportunity for use of skills), which is assessed in the JCQ decision latitude scale [13] .
Another strength of this study lies in the use of a set of stress-related outcomes, which includes a self-report measure of stress, along with job satisfaction and job motivation, to test the HSE-MS IT construct validity. Although seldom used in literature, this self-report measure of stress is especially important since people's subjective perception and evaluation are critical factors in health and safety promotion and regulation, as the risk perception literature pointed out [25] . Results showed that the HSE-MS IT scales were correlated with stress-related outcomes, positively with job satisfaction, job motivation and life satisfaction and negatively with demands; C = control; MS = managers' support; pS = peer support; RE = relationships; RO = role; CH = change; WE = work environment; Stress = stress at work. *P < 0.05, all other correlations P < 0.001. stress at work. Furthermore, multiple regression analyses showed the individual contribution of each of the HSE-MS IT scales in predicting job satisfaction, job motivation and stress at work, after controlling for gender and age group and for global life satisfaction. Some limitations of this study need to be acknowledged. First, due to the need to keep the questionnaire reasonably short, stress at work, job satisfaction and job motivation were measured by single-item scales. Wanous and Reichers [26] , however, demonstrated that single-item and multiple-item measures of job satisfaction are highly correlated (average corrected correlation 0.67), and they estimated a 0.70 reliability for the single-item measure, thus showing that these Table 4 . Multiple regression analyses predicting stress at work (panel A), job satisfaction (panel B) and job motivation (panel C) panel A Stress at work
Step 1
Step 2
Step 3 measures can be employed when situational constraints limit the use of multiple-item scales. Similarly, although the short 11-item version of the JCQ questionnaire seems to be comparable to the original fulllength questionnaire [19] , a potential limitation of this study resides in the use of the shorter version of the instrument. Another limitation is related to the adoption of a cross-sectional design. This kind of correlational design does not allow causal inferences, but it is the most suitable one for testing the concurrent and construct validity of an assessment tool. Finally, the study sample consisted only of public sector employees, most of whom were female (78%), and this could limit the generalizability of our findings to other kinds of workers. It is worth noting that not all the HSE-MS IT scales were found to be associated with each stressrelated outcome, strengthening the hypothesis of a specific sensitivity of its scales to different aspects of work-related psychological distress [14] . In agreement with previous studies [13, 16, 27, 28] , job satisfaction was associated with a wide set of both job content and context factors: demands, control, managers' support, relationships, role and work environment. Job motivation was associated with two job context factors, role and change, and displayed an interesting negative association with demands. Given the scoring method used for these variables, this meant that high demand corresponded to high motivation and vice versa. This result also emerged in other studies [29] and is consistent with models of work-related stress in which high demands could lead to increased motivation when combined with high job control [6] or high resources [22] . It is also possible that highly motivated workers actively seek or are assigned to high responsibility and demand positions.
Although work-related stress is usually considered as having a multifactorial aetiology [30] , almost half of the variability in self-perception of stress at work was predicted by two specific dimensions: perceived high workload (demands) and poor relationships at the workplace (relationships). The strong role played by demands was expected since workload and job efforts are essential factors in almost every workrelated stress model [6, 7, 22, 29] . The contribution of workplace relationships was somewhat less expected, given the marginal role assigned by other influential theories of work-related stress to this dimension, as compared to other job content factors such as control, which we found to be unrelated to perceived stress [6, 7] . This result is particularly relevant due to its practical implications for creating and keeping a climate of workplace well-being, and it deserves further research.
In conclusion, our study confirmed the concurrent and construct validity of the HSE-MS IT and identified the individual contribution of each of its scales in predicting relevant work-related stress outcomes. The HSE-MS IT seems, therefore, to be a valid instrument for identifying the possible sources of psychosocial risks panel C Job motivation
Step 3 Results (in standardized betas) of hierarchical multiple regression. *P < 0.05; **P < 0.01; ***P < 0.001. at work, enabling organizations to plan the best actions to manage stress and increase workers' well-being.
Key points
• • The Health & Safety Executive Management Standards Indicator Tool scales were correlated with a set of work-related stress outcomes: positively with job satisfaction and job motivation and negatively with stress at work.
• Almost half of the variability in the self-reported stress at work could be predicted by only two workplace factors: demands and relationships.
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